AD-A072  834 


UNCLASSIFIED 


O’BRIEN  AND  GERE  ENGINEERS  INC  PHILADELPHIA  PA  JUSTIN— ETC  F/G  13/2 
NATIONAL  DAM  SAFETY  PROGRAM.  BERNHART  DAM.  NDI-PA-00717.  PA  DER— ETC(U) 
JUL  79  DACW31-79-C-0010 


DELAWARE  RIVER  BASIN 
BERNHART  CREEK  BERKS  COUNTY 


\ 


s 


ORIGINAL  CONTAINS  COLOR  PLATTS:  ALL  OX 
REPRODUCTIONS  WILL  BE  IN  BUCK  AivD  WHITE. 


Prepared  By 

WEE  OBRIEN  6 GERE 


7 


Justin  & Courtney  Division 
PHILADELPHIA,  PENNSYLVANIA 
19103 


Co^Ttacr^  £>tfc  uj3/~  7 f - C.  -0  0!  0 

FOR 

DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT  CORPS  OF  ENGINEERS 
BALTIMORE,  MARYLAND 
21203 


juu  799790s  15  t»7a 


DELAWARE  RIVER  BASIN 


County  and  State:  Berks  County,  Pennsylvania 
Inventory  Nunber : PA  00717 


rnasBoofi 

nj  WG  171979 

^SIBEUTT 


PHASE  I INSPECTION  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


NDI-PA-jt)0717. 

Delaware  River  Basin, 
k,  Berks  County, 

Phase  I Inspection  Report 


O'BRIEN  & GERE  ENGINEERS,  INC 
JUSTIN  6c  COURTNEY  DIVISION 


DEPARTMENT  OF  THE  ARMY 
Baltimore  District,  Corps  of  Engineers 
Baltimore,  Maryland  21203 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a Phase  I investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigations,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the  investigation  is  Intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drainod  prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  frequent  inspections  can  unsafe  conditions  be  detected,  and  only  through 
continued  care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  spillway  design  flood 
is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The  spillway  design  flood 
provides  a measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con- 
sidering the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 
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PHASE  I REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam: 

State  Located 
County  Located: 
Stream: 

Coordinates: 

Date  of  Inspection: 


Bernhart  Dam 
Pennsylvania 
Berks 

Bernhart  Creek 
Latitude  42°22 
April  3,  1979 
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.7',  Longitude  75°54.5' 


ASSESSMENT 

Bernhart  Dam  Is  an  earth  embankment  with  a masonry  brick  core  wall 
and  a 5-foot  high  masonry  wall  at  the  top  of  the  upstream  face.  The 
dam  Is  approximately  180  feet  long  and  30  feet  high  at  Its  maximum  sec- 
tion. A 40-foot  wide  concrete  drop  spillway  Is  located  at  the  right 
abutment  (looking  downstream).  The  dam  site  Is  approximately  one  mile 
north  of  the  City  of  Reading. 

Bernhart  Dam  was  constructed  sometime  before  1865,  the  exact  date 
is  unknown.  The  masonry  brick  core  wall  was  constructed  in  1896  and 
the  masonry  gate  house  on  the  top  of  the  dam  was  built  prior  to  1913. 

The  chosen  Spillway  Design  Flood  (SDF)  for  this  "Small"  size,  "High" 
hazard  structure  is  the  Probable  Maximum  Flood  (PMF) . The  spillway  Is 
capable  of  discharging  24  percent  of  the  PMF  without  overtopping  of  the 
embankment.  Failure  of  the  dam  would  cause  excessive  property  damage  and 
increase  the  hazard  to  loss  of  life  downstream  of  the  dam.  Therefore,  the 
spillway  Is  classified  as  "Seriously  Inadequate",  and  the  dam  Is  classi- 
fied as  "Unsafe  (non-emergency)". 

Based  on  visual  observations  and  review  of  the  Information  obtained 
from  the  Pennsylvania  Department  of  Environmental  Resources  Division  of 
Dam  Safety,  Bernhart  Dam  Is  considered  to  be  In  fair  condition.  Recom- 
mendations and  remedial  measures  are  as  follows: 

a.  Facilities 

1.  The  capacity  of  the  spillway  should  be  Increased  In 
accordance  with  the  results  of  further  hydrologic  and 
hydraulic  studies. 

2.  The  top  of  the  embankment  and  the  masonry  wall  should 
be  restored  to  design  elevation  as  determined  by  a 
detailed  survey. 

3.  The  sluice  gate  which  controls  the  16-inch  diameter  blow- 
off  pipe  should  be  repaired  and  the  pipe  should  be  made 
operational . 

4.  The  downstream  spillway  channel  training  walls  should  be 
repaired  and  replaced  where  necessary. 
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5.  The  eroded  path  along  the  embankment  and  spillway  junction 
should  be  filled  with  compacted  earth  and  reseeded.  Mea- 
sures should  be  taken  to  accommodate  future  pedestrian 
traffic. 

6.  The  small  trees  should  be  removed  from  the  upstream  face  of 
the  masonry  wall  and  the  cracks  from  which  they  are  growing 
should  be  sealed. 

7.  The  spillway  for  the  upstream  settling  basin  should  be  re- 
paired so  that  It  functions  as  designed. 

b.  Operation  and  Maintenance  Procedures 

1.  A regular  maintenance  program  should  be  established  which 
would  include  repair  of  the  masonry  structures,  mowing  of 
the  embankment,  and  periodic  operation  of  the  blow-off 
pipe  sluice  gate. 

2.  A downstream  warning  system  should  be  developed.  During 
periods  of  heavy  rainfall,  the  dam  should  be  monitored  and 
downstream  residents  should  be  alerted  In  the  event  of  an 
Impending  failure. 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
NDI  I.D.  NO.  PA  00717 
DER  #6-1 


SECTION  1 


PROJECT  INFORMATION 


1.1  General 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a program  of  inspection  of  dams  throughout  the  United 
States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if 
Bernhart  Dam  constitutes  a hazard  to  human  life  or  property. 

1.2  Description  of  Project.  (Supplemented  by  information  obtained  from 
the  Pennsylvania  Department  of  Environmental  Resources  (DER),  Division 
of  Dam  Safety,  Harrisburg,  Pennsylvania). 

✓■‘'C.stT’-Acr'  — 

a.  Dam  and  Appurtenances.  Bernhart  Dam  is  an  earth  embankment  with 
a masonry  brick  core  wall.  A 5- foot  high  masonry  wall  is  located 
at  the  upstream  edge  of  the  top  of  the  dam.  The  embankment  is 
approximately  180  feet  in  length  and  has  a maximum  height  of  30 
feet.  The  side  slopes  are  2 horizontal  to  1 vertical  (2H:1V)  up- 
stream and  3H:1V  downstream.  The  top  of  dam  width  varies  between 
22  and  35  feet.  The  dam  impounds  a reservoir  with  a normal  pool 
storage  capacity  of  129  acre-feet.  The  reservoir  was  originally 
used  for  water  supply  but  now  serves  only  recreational  purposes. 

A broad-crested  spillway  with  a 40-foot  crest  length  is  located 
at  the  right  abutment.  The  crest  is  at  Elevation  395;  5 feet 
below  the  top  of  the  dam.  A masonry  sidewall  is  provided  along 
the  left  side  of  the  spillway.  The  right  sidewall  of  the  spillway 
is  formed  by  the  nearly  vertical  rock  abutment.  The  outlet  channel 
is  provided  with  masonry  training  walls  along  both  sides  for  an 
approximate  distance  of  300  feet  downstream.  , 

Two  30-inch  diameter  pipes  for  water  supply  and  a 16-inch  diameter 
pipe  for  reservoir  drawdown  lead  into  the  upstream  side  of  a 
masonry  gate  house  located  approximately  85  feet  from  the  spill- 
way on  the  top  of  the  dam.  The  three  sluice  gates  which  control 
the  Inflow  from  the  three  pipes  are  located  in  the  gate  house, 
as  are  the  two  sluice  gates  which  control  the  outflow. 


A small  settling  basin  with  an  approximate  storage  capacity  of 
6 acre-feet  Is  located  Immediately  upstream  of  the  reservoir. 

The  settling  basin  discharges  flow  Into  the  reservoir  by  means 
of  a 50-foot  long  spillway  section  with  a crest  elevation  of 
about  399. 

b.  Location.  Bernhart  Dam  Is  located  on  Bernhart  Creek  about  1 
mile  north  of  the  City  of  Reading  and  just  south  of  the  Borough 
of  Laureldale,  Pennsylvania.  The  dam  site  lies  within  Muhlen- 
berg Township,  Berks  County  and  Is  shown  on  the  USGS  Quadrangle 
entitled,  "Temple,  Pennsylvania"  at  coordinates  N 42°  22.7', 

U 75°  54.5'.  A regional  vicinity  plan  of  Bernhart  Dam  is  en- 
closed as  Plate  1,  Appendix  E. 

c.  Size  Classification.  The  maximum  height  of  30  feet  and  an 
estimated  maximum  storage  capacity  of  203  acre-feet  place  the 
dam  in  the  "Small"  size  category. 

d.  Hazard  Classification.  A dam  failure  could  cause  loss  of  lives 
and  extensive  property  damage  in  the  downstream  community  of 
Bernharts.  Therefore,  the  dam  Is  In  the  "High"  hazard  catagory. 

e.  Ownership.  Bernhart  Dam  Is  owned  by  the  Department  of  Parks  and 
Public  Property,  City  Hall,  Reading,  Pennsylvania  17120. 

f.  Purpose  of  Dam.  The  dam  was  originally  constructed  to  impound  a 
water  supply  for  the  City  of  Reading  and  is  presently  used  solely 
for  recreation. 

g.  Design  and  Construction  History.  The  information  obtained  indi - 
cates  that  the  dam  was  originally  constructed  earlier  than  1865. 
The  structure  was  originally  a homogeneous  earth  embankment.  A 
brick  corewall  was  constructed  in  1896  and  a gate  house  was  in- 
corporated into  the  structure  sometime  prior  to  1913.  In  1921, 
a new  dam  was  proposed  and  designed  which  would  raise  the  height 
of  the  dam  over  20  feet.  However,  the  proposed  dam  was  never 
constructed.  There  Is  no  record  In  the  available  information  of 
any  construction  subsequent  to  the  completion  of  the  original 
structure. 

h.  Normal  Operating  Procedures.  The  only  operating  mechanisms  for 
Bernhart  Dam  are  the  three  sluice  gates  located  in  the  gate  house. 
According  to  Mr.  George  Patton,  Water  Department  Engineering 
Director,  all  three  gates  are  inoperable. 

1 .3  Pertinent  Data 

a.  Drainage  Area,  (square  miles)  2.6 

b.  Discharge  at  Dam  Site.  (CFS) 

Maximum  spillway  discharge 

(reservoir  surface  at  Elevation  400)  1390 


c 


Elevation,  (feet  above  MSI) 


Spillway  Crest 

395 

Top  of  Dan  (Design) 

400 

Settling  Basin  Pool  Elevation 

399 

Streamed  at  Toe  of  Dam 

370 

Reservoir,  (miles) 

Length  of  Normal  Fool 

0.25 

Length  of  Maximum  Non-overtopping  Pool 

0.28 

Storage,  (acre-feet) 

Normal  Pool,  Elevation  395 

129 

Design  Top  of  Dam,  Elevation  400  (est.) 

203 

Reservoir  Surface  Area,  (acres) 

Normal  Pool,  Elevation  395 

13.3 

Top  of  Dam,  Elevation  400  (est.) 

17.0 

Dam  Data. 

Type 

Earth 

Length 

180  feet 

Height 

30  feet 

Crest  Width 

22-35  feet 

Side  Slopes  (Upstream) 

(Downstream) 

2H : 1 V 

Variable  slope; 
3H:1V  average 

Zoning 

None 

Impervious  Core 

Masonry  brick 
corewall 

Cutoff 

Unknown 

Grout  Curtain 

None 

Spillway. 

Type 

Broad-crested 
drop  spillway 

Width 

40  feet 

Crest  Elevation 

395 

Gates 

None 

Upstream  Channel 

None 

Downstream  Channel 

A 16-foot  wide 
channel  with 
masonry  training 
walls  extends  ap- 
proximately 300 
feet  downstream 

• - 


-3- 


— . - - 


tdAk it  linn 


SECTION  2 


ENGINEERING  DATA 


2.1  Design 


a.  Data  Available.  The  Information  made  available  by  DER  for  re- 
view  of  Bernhart  Dam  includes  the  following: 

1.  A set  of  6 drawings  dated  1894-1908 

2.  Periodic  Inspection  reports,  1919-1970 

3.  Drawdown  applications  dated  1945,  1953,  and  1958 

4.  Miscellaneous  correspondence  and  memoranda,  1913-1970. 

An  additional  10  drawings  were  provided  by  the  Reading  Water 
Department. 

b.  Design  Features.  The  design  features  are  described  in  Section 
1.2.a. 

2.2  Construction 

There  is  no  information  available  concerning  the  original  construction 
of  Bernhart  Dam.  An  undated  report  (between  1932  and  1939)  states  that 
the  dam  was  built  before  1865  and  that  the  brick  core  wall  was  con- 
structed in  1896. 

2.3  Operation 

No  formal  operating  procedures  were  included  in  the  information 
obtained  from  DER. 

2.4  Evaluation 

a.  Availability.  The  engineering  data  utilized  in  this  report 
were  provided  by  the  Pennsylvania  DER. 

b.  Adequacy.  There  is  no  design  or  construction  information 
avail abl e due  to  the  age  of  the  structure.  There  are  also 
no  cross-sections  of  the  embankment  included  in  the  drawings 
obtained  from  DER  and  the  Reading  Water  Department.  However, 
the  available  information  (listed  in  Section  2.1. a)  combined 
with  the  visual  inspection  is  considered  adequate  for  a Phase  I 
investigation. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General . The  field  inspection  of  Bernhart  Dam  took  place  on  April 
3,  197$.  At  the  time  of  the  inspection,  the  water  surface  was 
approximately  one-half  inch  above  the  spillway  crest.  The  obser- 
vations and  comments  of  the  field  Inspection  team  are  in  the  check 
list  which  Is  Appendix  B of  this  report.  The  appearance  of  the 
facility  indicated  that  the  dam  and  its  appurtenances  are  marginally 
maintained. 

b.  Dam.  The  downstream  face  of  the  embankment  appears  to  be  in  good 
comfit ion.  The  only  visible  portion  of  the  upstream  face  is  the 
masonry  wall  which  extends  5 feet  above  the  reservoir  surface. 

The  masonry  appears  to  be  in  good  condition,  but  several  small  trees 
are  growing  from  cracks  in  the  upstream  face  of  the  wall.  The  grass 
cover  has  been  eroded  away  and  a path  has  formed  along  the  crest  and 
downstream  slope  at  the  spillway  junction.  This  is  apparently  the 
result  of  pedestrian  traffic  and  surface  runoff. 

A survey  revealed  that  the  top  of  dam  has  settled  below  design 
elevation  by  more  than  a foot  along  a 20-foot  stretch  in  the  vicinity 
of  the  gate  house.  The  elevation  of  the  lowest  point  surveyed  Is 
398.8,  allowing  only  3.8  feet  of  freeboard  above  the  spillway  crest. 

c.  Appurtenant  Structures.  The  spillway  vertical  drop  is  approximately 
15  feet  and  the  drop  section  appears  to  be  in  good  condition.  A 
metal  truss  and  wood  deck  bridge  spans  the  spillway  with  a minimum 
clearance  of  5 feet  between  the  spillway  crest  and  the  bottom  of  the 
bridge. 

The  gate  house  appears  to  be  in  good  structural  condition,  but  the 
door  and  windows  are  boarded  up  to  prevent  entry.  Therefore,  the 
sluice  gate  controls  could  not  be  inspected. 

During  the  Inspection,  a 36-Inch  diameter  pipe  of  unknown  origin 
discharging  a small  amount  of  flow  Into  the  downstream  channel 
from  the  left  training  wall. 

d.  Reservoir  Area.  A brick  spillway  controls  the  outflow  from  the 
settling  basin  located  Immediately  ups  'earn  of  the  reservoir. 

Both  ends  of  the  spillway  have  eroded  away  and  water  Is  flowing 
freely  around  the  ends  and  into  the  reservoir.  The  reservoir 
slopes  on  the  right  side  a-^e  fairly  steep  and  wooded.  The  reser- 
voir slopes  on  the  left  side  are  variable,  but  they  are  fairly 
flat  adjacent  to  the  reservoir. 
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Downstream  Channel . The  left  training  wall  of  the  channel 
downstream  ofthesplllway  Is  In  dilapidated  condition. 
Approximately  150  feet  downstream  of  the  spillway,  the  wall 
has  crumbled  and  a 30-foot  long  section  has  toppled  Into  the 
channel.  Portions  of  the  wall  have  completely  disintegrated 
and  both  training  walls  have  been  undermined  In  places  where 
they  are  still  standing. 

The  resldental  community  of  Bernharts,  consisting  of  about  20 
homes.  Is  located  approximately  300  feet  downstream  of  the  dam. 
Failure  of  Bernhart  Dam  would  cause  excessive  property  damage 
and  probable  loss  of  life. 


SECTION  A 


OPERATIONAL  PROCEDURES 


4.1  Procedures 

A 16-Inch  diameter  blow-off  pipe  was  originally  provided  for  reser- 
voir drawdown.  However,  according  to  Mr.  Patton,  the  sluice  gate 
which  controls  this  pipe  Is  no  longer  operable. 

4.2  Maintenance  of  Dam 

Maintenance  of  Bernhart  Dam  is  the  responsibility  of  the  Reading 
Department  of  Parks  and  Public  Property.  There  Is  no  regular 
maintenance  program  established  for  this  site. 

4.3  Maintenance  of  Operating  Facilities 

There  are  no  established  maintenance  procedures  for  the  sluice 
gates  located  In  the  gate  house.  The  gate  house  does  not  appear 
to  have  been  entered  In  several  years. 

4.4  Warning  Systems  In  Effect 

There  is  no  formal  system  of  warning  downstream  residents  in  the 
event  of  Impending  danger. 

4.5  Evaluation 

A regular  maintenance  program  should  be  established  for  Bernhart  Dam 
which  would  include  repair  of  the  masonry  structures,  periodic  mowing 
of  the  embankment  grass,  and  periodic  operation  of  the  blow-off 
pipe  sluice  gate. 

The  sluice  gate  which  operates  the  blow-off  pipe  should  be  repaired 
so  that  the  reservoir  may  be  drawn  down  if  necessary. 

A formal  warning  procedure  should  be  developed  and  implemented  to 
alert  the  downstream  residents  in  the  event  of  an  impending  failure. 

The  dam  is  accessible  under  all  weather  conditions  for  inspection 
and  emergency  action. 
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SECTION  5 


HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features 


a.  Design  Data.  Bernhart  Dam  has  a drainage  area  of  2.6  square 
miles  and  impounds  a reservoir  with  a normal  pool  storage 
capacity  of  129  acre-feet.  The  40-foot  wide  broad-crested 
drop  spillway  has  a maximum  discharge  capacity  of  approximately 
1,400  cfs. 

b.  Experience  Data.  There  is  no  evidence  that  rainfall  or  water 
level  records  are  kept  for  this  dam. 

c.  Visual  Observations.  The  downstream  spillway  channel  is 
constricted  by  the  section  of  training  wall  that  has  toppled 
into  the  channel.  The  training  walls  have  become  so  deteri- 
orated along  the  downstream  channel  that  they  are  no  longer 
considered  functional. 

The  inoperable  blow-off  pipe  could  present  a serious  problem 
should  a drawdown  of  the  reservoir  be  required. 

d.  Overtopping  Potential.  The  Spillway  Design  Flood  (SDF)  for 
this  dam  is  given  as  a range  from  PMF  to  the  full  PMF. 

Based  on  the  height  and  storage  of  Bernhart  Dam  and  the  poten- 
tial for  damage  and  loss  of  life  at  the  hazard  center,  the 
SDF  selected  is  the  full  PMF.  The  PMF  hydrograph  was  routed 
through  the  reservior  with  the  starting  water  surface  elevation 
at  the  crest  of  the  spillway.  Elevation  395.  Based  on  the 
results  of  the  hydrologic  and  hydraulic  analyses,  the  spillway 
is  capable  of  discharging  approvimately  24  percent  of  the  PMF 
without  overtopping  the  dam.  The  peak  inflow  and  outflow  rates 
for  the  SDF  were  determined  to  be  5,628  cfs  and  5,582  cfs  res- 
pectively. (see  Appendix  C for  computations) 

e.  Spillway  Adequacy.  A dam  break  analysis  was  computed  to 
evaluate  the  increased  "hazard  to  loss  of  life  downstream  from 
the  dam  from  that  which  would  exist  just  before  overtopping 
failure"  (ETL  1110-2-234,  10  May  1978).  According  to  the 
analysis,  failure  of  Bernhart  Dam  would  increase  the  depth 

of  flow  at  the  hazard  area  from  5.2  feet  to  6.7  feet  for  30 
percent  of  the  PMF.  The  peak  discharge  at  the  hazard  area 
would  increase  from  approximately  1,680  cfs  to  approximately 
3£70  cfs.  Failure  of  the  dam  is  considered  to  significantly 
increase  the  hazard  to  loss  of  life.  Therefore,  the  spillway 
of  Bernhart  Dam  is  classified  as  "Seriously  Inadequate". 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  small  trees  growing  out  of  cracks  In 
the  upstream  face  of  the  masonry  wall  create  potential  seepage 
paths  through  the  embankment.  The  point  at  which  the  trees 
protrude  from  the  wall  is  about  2 feet  above  normal  pool,  so 
during  periods  of  high  reservoir  level,  water  could  seep  through 
the  cracks  and  along  the  root  systems. 

The  depression  of  more  than  a foot  in  the  top  of  the  dam  ap- 
pears to  be  the  result  of  differential  settlement  due  to  the 
additional  weight  of  the  gate  house.  The  general  settlement 
of  several  inches  which  extends  along  the  remainder  of  the 
top  of  the  dam  could  be  the  result  of  poor  compaction  during 
construction.  Such  settlement  reduces  the  amount  of  freeboard 
and,  consequently,  reduces  the  ability  of  the  dam  to  withstand 
high  pool  elevations. 

The  eroded  path  along  the  embankment  and  spillway  junction  creates 
a natural  seepage  path  for  surface  runoff.  Continued  erosion 
could  lead  to  possible  damage  to  the  embankment  and  spillway 
training  wall. 

The  spillway  section  appears  to  be  in  good  condition  and  shows 
no  signs  of  instability. 

b.  Design  and  Construction  Data.  There  are  no  design  and  con- 
struction data  available. 

c.  Operating  Records.  There  is  no  evidence  that  operating  records 
are  maintained  for  this  structure. 

d.  Post-Construction  Changes.  According  to  the  available  infor- 
matlon,  a brick  core  wall  was  incorporated  into  the  structure 
in  1896.  Sometime  prior  to  1913,  the  masonry  gate  house  was 
constructed  and  the  Intake  structure  in  the  reservoir  was  removed. 
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e.  Seismic  Stability.  Bernhart  Dam  is  located  in  Seismic  Zone  1 
of  the  "Seismic  Zone  Map  of  Contiguous  States".  A dam  located 
In  Seismic  Zone  1 is  generally  considered  to  be  safe  under  any 
expected  earthquake  loading  if  it  is  stable  under  static  loading 
conditions. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS,  AND  PROPOSED  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Safety.  The  visual  observations  and  review  of  available  in- 
formation Indicate  that  Bernhart  Dam  Is  in  fair  condition. 
Problem  areas  are  noted  In  Sections  5.1.c  and  6.1. a.  No 
serious  deficiencies  were  observed  during  the  visual  inspec- 
tion. However,  the  nature  and  composition  of  the  embankment 
and  foundation  materials  are  unknown. 

The  spillway  Is  capable  of  discharging  approximately  24  per- 
cent Of  the  PMF  without  overtopping  of  the  embankment.  Failure 
of  the  structure  by  overtopping  would  significantly  increase 
the  hazard  to  loss  of  life  downstream  of  the  dam.  Therefore, 
the  spillway  is  classified  as  "Seriously  Inadequate",  and  the 
dam  is  classified  as  "Unsafe  (non-emergency)". 

b.  Adequacy  of  Information.  Although  design  and  construction 
information  Is  minimal,  a Phase  I evaluation  is  considered 
reasonable  based  on  the  revealing  conditions  observed  during 
the  field  inspection. 

c.  Urgency.  Recommended  remedial  measures  should  be  iir,  , anted 
immediately. 

d.  Necessity  for  Further  Investigation.  Further  hydrologic  and 
hydraulic  studies  should  be  made  to  determine  the  extent  to 
which  the  spillway  capacity  should  be  increased. 

7.2  Recommendations  and  Remedial  Measures 

a.  Facilities 


1.  The  capacity  of  the  spillway  should  be  increased  in  accor- 
dance with  the  results  of  further  hydrologic  and  hydraulic 
studies. 

2.  The  top  of  the  embankment  and  the  masonry  wall  should  be 
restored  to  design  elevation  as  determined  by  a detailed 
survey. 

3.  The  sluice  gate  which  controls  the  16-inch  diameter  blow-off 
pipe  should  be  repaired  and  the  pipe  should  be  made  operable. 

4.  The  downstream  spillway  channel  training  walls  should  be 
repaired  and  replaced  where  necessary. 


5. 


6. 


TJe  ?C°ded  along  the  embankment  and  spillway  junction 
should  be  filled  with  compacted  earth  and  Tested 

I5%h!aiic^!8S  s^u,dbew removed  from  the  upstream  face 

SUtai'B  K «"ed?he  Cr*'kS  frm  "h,Ch  they 


7. 


2l4S1IIWJLfl>rft!!e  u?!tream  settling  basin  should  be  re- 
paired so  that  It  functions  as  designed. 


h*  Operation  and  Maintenance  Procedures 


K Inin  ]^i  51  1 ?Ce  Pr°9ram  should  be  established  which 
5^?  rfPa1r  of  the  ma son ry  structures,  periodic 
mowing  of  the  embankment,  and  periodic  operation  of  the 
blow-off  pipe  sluice  gate. 


2. 


A downstream  warning  system  should 
periods  of  heavy  rainfall,  the  dam 
and  downstream  residents  should  be 
of  an  Impending  failure. 


be  developed.  During 
should  be  monitored 
alerted  In  the  event 
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SITE  GEOLOGY 
BERNHART  DAM 


Bernhart  Dam  is  located  in  the  western  section  of  the  Reading  Prong  of  the  New 
England  Uplands  physiographic  province.  The  crystalline  rocks  in  this  province  are 
folded  and  highly  faulted  complex  Precambrian  metamorphics.  Bedrock  at  the  dam 
site  has  a gneissic  structure  as  indicated  by  inspection  of  the  outcrop  forming  the 
right  abutment  and  by  geologic  mapping  performed  by  other  investigators.  No  major 
faulting  or  structural  defects  were  noted  in  the  field  in  the  immediate  vicinity  of  the 
dam  or  reservoir. 
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